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APPARATUS FOR MANAGEMENT OF MIXED 
PROTOCOL STORAGE NETWORKS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of US. patent applica 
tion Ser. No. 10/132,656 ?led onApr. 25, 2002, now US. Pat. 
No. 7,398,326 entitled METHODS AND APPARATUS FOR 
MANAGEMENT OF MIXED PROTOCOL STORAGE 
AREA NETWORKS, and claims all rights of priority and 
incorporation available due to this continuation relationship. 

BACKGROUND OF THE INVENTION 

The invention pertains to digital data processing and, more 
particularly, to netWorks and methods of operation thereof. 
The invention has application, for example, in managing 
mixed-protocol or heterogeneous storage area netWorks. 

In early computer systems, long-term data storage Was 
typically provided by dedicated storage devices, such as tape 
and disk drives, connected to a data central computer. 
Requests to read and Write data generated by application 
programs Were processed by special-purpose input/output 
routines resident in the computer operating system. With the 
advent of “time sharing” and other early multiprocessing 
techniques, multiple users could simultaneously store and 
access dataialbeit only through the dedicated storage 
devices. 

With the rise of the personal computer (and Workstation) in 
the l980’s, demand by business users led to development of 
interconnection mechanisms that permitted otherwise inde 
pendent computers to access data on one another’s storage 
devices. Though computer netWorks had been knoWn prior to 
this, they typically permitted only communications, not stor 
age sharing. 

The prevalent business netWork that has emerged is the 
local area netWork, typically comprising “client” computers 
(e. g., individual PCs or Workstations) connected by a netWork 
to a “server” computer. Unlike the early computing systems 
in Which all processing and storage occurred on a central 
computer, client computers usually have adequate processor 
and storage capacity to execute many user applications. HoW 
ever, they often rely on the server computeriand its associ 
atedbattery of disk drives and storage devicesifor other than 
short-term ?le storage and for access to shared application 
and data ?les. 
An information explosion, partially Wrought by the rise of 

the corporate computing and, partially, by the Internet, is 
spurring further change. Less common are individual servers 
that reside as independent hubs of storage activity. Often 
many storage devices are placed on a netWork or sWitching 
fabric that can be accessed by several servers (such as ?le 
servers and Web servers) Which, in turn, service respective 
groups of clients. Sometimes even individual PCs or Work 
stations are enabled for direct access of the storage devices 
(though, in most corporate environments such is province of 
server-class computers) on these storage area netWorks or 
SANs. 

To date, most of the focus of SAN management has been on 
providing solutions for netWorks that operate under the ?ber 
channel protocol (FCP). HoWever, storage area devices that 
operate under different protocols, notably, SCSI-like storage 
devices that operate under the Internet Protocol (IP), are 
becoming increasingly popular. The disparity of these proto 
cols and components operating under them presents a chal 
lenge for netWork management, Which is only further com 
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2 
plicated by the existence of devices (such as gateWay) that 
themselves may operate under multiple protocols. 

SUMMARY OF THE INVENTION 

The foregoing are among the objects attained by the inven 
tion Which provides, in one aspect, improvements on a digital 
data processing system of the type having a ?rst set of hosts, 
storage devices or other components coupled for communi 
cation With a ?rst netWork manager. A second set of compo 
nents is likeWise coupled to a second netWork manager. Com 
munications betWeen the netWork managers and their 
respective sets of components utiliZe different protocols. Cor 
respondingly, the ?rst netWork manager refers to components 
of the ?rst set With identi?ers that are unique (at least With 
respect to the ?rst set) under the ?rst protocol, While the 
second netWork manager refers to components of the second 
set With identi?ers that are unique (at least With respect to the 
second set) under the second protocol. 
The improvement is characterized in that the second net 

Work manager transmits to the ?rst netWork manager infor 
mation regarding at least one component in the second set and 
providing With that information an identi?er of the type used 
by the ?rst netWork manager in referring to components of the 
?rst set. That identi?er coincides With an identi?er of a com 
ponent in the ?rst set if that component is in both sets. 
By Way of example, the ?rst set of components can be hosts 

and/or storage devices of an Internet Protocol (IP) netWork or, 
more particularly, of an IP storage area netWork (SAN). Con 
versely, the second set of components can be hosts and/or 
storage devices of a ?ber channel protocol (FCP) netWork or, 
more particularly, of a ?ber channel protocol SAN. The ?rst 
netWork manager can be an IP netWork manager and the 
second netWork manager can be a PCP netWork manager, 
each addressing the components of its respective netWork by 
IP addresses and PCP identi?ers, respectively. The second 
netWork manager can transmit to the ?rst netWork manager 
information regarding a storage device or other component 
FCP SAN. Along With that information, it can provide an IP 
address of that FCP device or component. The IP netWork 
manager can compare that address With those of components 
in the IP netWork to see Whether the speci?c component of the 
PCP netWork also resides on the IP netWork 

Further aspects of the invention provide a digital data pro 
cessing system as described above in Which the ?rst netWork 
manager manages components in the second set, e.g., through 
the second netWork manager. Continuing the example, in a 
system according to this aspect of the invention, the IP man 
ager utiliZes information supplied by the PCP manageri 
including, for example, the IP addresses of the PCP netWork 
componentsito manage the PCP SAN. 

Related aspects of the invention provide a system as 
described above Wherein an administrator or other console is 
coupled With the ?rst netWork manager, e.g., the IP netWork 
manager in the example, Which uses that console to display 
information regarding components of the second set. 

Related aspects of the invention provide systems as 
described above in Which components that are common to 
both netWorks are identi?ed, e. g., through color, iconography, 
and so forth. Thus, for example, Where the IP netWork man 
ager generates a topological display of the IP netWork and, 
using information supplied by the PCP netWork managers, a 
topological display of the IP netWork, color or icons can be 
used to denote components that are members of both net 
Works. 

Further aspects of the invention provide systems as 
described above in Which the IP netWork includes iSCSI 
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devices, as Well as conventional (or non-iSCSI) devices. The 
?rst network manager generates a topological or other display 
of the IP netWork highlighting or otherWise indicating Which 
devices are iSCSI devices. 

Still further aspects of the invention provide methods the 
paralleling the operations described above. 

These and other aspects of the invention are evident in the 
draWings and in the detailed description that folloWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the invention may be 
attained by reference to the draWings, in Which: 

FIG. 1 depicts a digital data processing system 10 accord 
ing to the invention With improved management of hetero ge 
neous networks; 

FIG. 2A depicts a display of the type generated by a net 
Work manager in a system according to the invention shoWing 
the topology of ?rst and second netWorks and highlighting 
components shared by them; 

FIG. 2B depicts a display like that of FIG. 2A that addi 
tionally calls out iSCSI elements of the ?rst netWork. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENT 

FIG. 1 depicts a digital data processing system 10 accord 
ing to the invention With improved management of mixed 
protocol or heterogeneous netWorks. The system 10 includes 
a ?rst netWork manager 12, a second netWork manager 14, a 
?rst storage area netWork 18, a second storage area netWork 
20, and a console 24, all coupled for communication as 
shoWn. 

Illustrated storage area netWork (SAN) 18 is an IP netWork. 
Thus, it includes one or more components 18a-18c that (i) 
communicate via the Internet protocol or IP over a LAN, 
WAN, Internet or other netWork medium 18 operating or 
carrying information in accord With that standard and (ii) are 
referenced by an IP address that is unique to each component 
on that netWork 18. The components typically include storage 
devices, such as disk drives and arrays, of the type conven 
tionally used in storage area netWorks, though any variety of 
storage devices may be used for this purpose. The compo 
nents may also include one or more hosts, such as Web serv 
ers, ?le servers and/or other digital data devices (including, 
for example, mainframe computers, Workstations, personal 
computers, and so forth) that access and/or store (collectively, 
“access”) information on the storage devices. 

Illustrated storage area netWork 20 is ?ber channel net 
Work. Thus, it includes one or more components 2011-2019 that 
(i) communicate via the ?ber channel protocol or FCP over a 
?ber channel fabric or other netWork medium 20 operating or 
carrying information in accord With that standard and (ii) are 
referenced by an FCP identi?er that is unique on that fabric 
20). As above, the components typically include storage 
devices, such as disk drives and arrays, of the type conven 
tionally used in storage area netWorks, though any variety of 
storage devices may be used for this purpose. And, as above, 
the components may also include one or more hosts, such as 
Web servers, ?le servers and/or other digital data devices 
(including, for example, mainframe computers, Workstations, 
personal computers, and so forth), all that access and/or store 
(collectively, “access”) information on the storage devices. 
The netWorks 18, 20 may include components other than 

those discussed above. For example, they may incorporate 
communication devices (e.g., modems), routers and sWitch 
ing devices, and other elements commonly knoWn in the art. 
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4 
In this regard, for example, illustrated netWorks 18, 20 share 
a gateWay 22 that is used to transfer information therebe 
tWeen. 

The netWork managers 12, 14, storage area netWorks 18, 
20, and their constituent components, are con?gured and 
operated in the conventional manner knoWn in the art, as 
adapted in accord With the teachings here. Though netWorks 
18, 20 of the illustrated embodiment are storage area net 
Works operating under IP and PCP protocols, respectively, it 
Will be appreciated that the invention can be practiced With 
netWorks of other types and operating under other protocols. 
Such netWorks 18, 20 Will typically operate under different 
protocols (e.g., IP versus FCP). HoWever, the invention may 
also be applied to individual (or multiple) netWorks that sup 
port components operating under different protocols. It is in 
all these regards that the terms “mixed-protocol” and “het 
erogeneous” are used. 

Illustrated netWork manager 12 provides administrative 
services With respect to SAN (or other netWork) 18. This 
includes netWork component discovery, topology reporting, 
event monitoring, device manager launching and/ or netWork 
con?guration (including, for example, assigning identi?ca 
tions to components 18a-18d and assigning components to 
hosts), all in the conventional manner knoWn in the art With 
respect to components of netWork 18. To this end, netWork 
manager references the components 18a-18c by their respec 
tive IP addresses for purposes of addressing or identi?cation. 
The illustrated netWork manager 12 executes on a general 
purpose or server Workstation; though it may be implemented 
on any general or special purpose digital data processing 
device knoWn in the art. 

NetWork manager 14 provides like services With respect to 
SAN (or other netWork) 20, all in the conventional manner 
knoWn in the art With respect to components of netWork 20. To 
this end, netWork manager 14 references the components 
2011-2019 by their respective FCP addresses for purposes of 
addressing or identi?cation. It also executes on a general 
purpose or server Workstation, though, it may also be imple 
mented on any general or special purpose digital data pro 
ces sing device knoWn in the art. The netWork manager 14 can, 
but need not, be embodied in the same digital data processing 
device as netWork manager 12. 

The console 24 facilitates access by a user or system 

administrator (hereinafter, “administrator”) to the netWork 
manager 12. This is typically a personal computer or Work 
station and, indeed, may be the same device in Which one or 
both netWork managers 12, 14 are embodied. In addition to a 
processor, the console 24 comprises a display, keyboard and/ 
or other input/output devices (such as a mouse and printer). 
Other human machine interface (HMI) devices of the variety 
knoWn in the art may be used in addition or instead (e.g., 
personal digital assistants, teletype terminals, touch pads, and 
so forth). 
NetWork manager 12 utiliZes a graphical user interface 

(GUI) to drive information to the console 24 and/or collect 
information therefrom. For example, the manager 12 employs 
the GUI to present a topological display of associated net 
Work 18 on the console 24. The GUI can likeWise be used to 
present and collect information in regard the provisioning of 
other services by netWork manager 12 With respect to netWork 
18. 

Though reference is made throughout to a graphical user 
interface, those skilled in the art Will appreciate that this 
embraces non-graphical (e.g., textual or voice-synthesiZed) 
interfaces of the type commonly used instead or in addition to 
graphical displays. 
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A separate console (illustrated with dashed lines) can be 
provided to present and collect information with respect to the 
provisioning of services by network manager 14 vis-a-vis 
network 20. However, in the illustrated embodiment, the pro 
visioning of one or more of those services takes place through 
network manager 12iput another way, the provisioning of 
one or more services with respect to network 20 by network 
manager 14 takes place through network manager 12. Corre 
spondingly, information presentation and collection with 
respect to those services is provided through console 24. 

This makes possible management of network 20 through 
network manager 12 and, more generally, administration of 
the networks 18, 20 as a single, albeit heterogeneous network. 
By way of non-limiting example, this facilitates (i) generating 
displays on console 24 of the combined topologies and com 
ponents of SANs 18 and 20, and (ii) identifying components 
(such as gateway 22) shared by both networks 18, 20 and 
generating topological or other displays highlighting such 
components. 

In the illustrated embodiment, network manager 12 com 
prises the commercially available Tivoli® NetView®, which 
provides native management of IP networks such as network 
18. The network manager 14 of the illustrated embodiment is 
a ?ber channel network manager of the type disclosed in 
copending, commonly assigned U.S. application Ser. No. 
09/972,584, entitled “Storage Area Network Methods And 
Apparatus With CentraliZed Management,” ?led Oct. 5, 
2001, the teachings of which are incorporated herein by ref 
erence. Other network managers, whether commercially 
available or otherwise, capable of providing services with 
respect to networks 18, 20 may be used in addition or instead. 

The ?ber channel network manager 14 communicates with 
the IP network manager 12 via a published applications pro 
gram interface (API) of the latter. Through that API, requests 
pertaining to network 20 initiated in network manager 
124or, more typically, by an administrator at console 
24iare passed from network manager 12 to network man 
ager 14. Likewise, responses, noti?cations and other infor 
mation pertaining to network 20 generated by network man 
ager 14 are passed to network manager 12, where they are 
integrated with information generated by network manager 
12 for pertaining to network 18 and displayed on the console 
24. 
More particularly, according to one embodiment of the 

invention, network managers 12, 14 interface with one 
another for the aforementioned purposes in the manner dis 
closed in the incorporated-by-reference application at FIGS. 
6 and 38-40, and the accompanying text, including, by way of 
non-limiting example, the sections entitled SAN Manager 
Console and User Interface Architecture, all of which are 
incorporated herein by reference. 

According to those teachings, a daemon provides functions 
allowing the network manager 12 to interface with the net 
work manager 14. These includes, for example, retrieval of 
the topology of SAN 20 from the Network manager 14, 
mapping a retrieved topology map into sub-maps, and han 
dling action callbacks. Incorporated-by-reference FIGS. 6 
and 38 of the aforementioned application illustrate and dis 
cuss the functional components used to provide those func 
tions. Incorporated-by-reference FIGS. 39-40 depict an 
exemplary information ?ow among those components when a 
user, e.g., the administrator, issues a refresh topology direc 
tive from the console 24 and when new topology data is 
transmitted from the network manager 14 to the network 
manager 12 for presentation to the administrator. 

Those skilled in the art will, of course, appreciate that other 
mechanisms, e. g., based on NetView® API and/ or other com 
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6 
munications mechanisms, can be used to pass requests, 
responses, noti?cations and other information between the 
network managers for purposes of provisioning services with 
respect to network 20 by network manager 14 through net 
work manager 12. 

Components of FCP networks (e.g., FCP network 20) are 
conventionally associated only with PCP identi?ers, which 
cannot be used by IP network managers (such as IP manager 
12), e.g., to identify components that are members of both 
networks 18, 20 and, more generally, to administer the dis 
parate networks 18, 20 as a single heterogeneous network. 
The illustrated embodiment overcomes this by ?nding, for 

each component in FCP network 20, an identi?er by which 
that component can be compared with components in IP 
network 18, thereby, facilitating identi?cation of components 
that are common to both networks 18, 20 (and, more gener 
ally, facilitating administration of the networks as a single 
heterogeneous network) Here, that identi?er is the IP address 
of each respective component of FCP network 20. In other 
embodiments, it may be other IP-related addresses or identi 
?ers with which such comparisons can be made. Of course, in 
embodiments where network 18 is based on a protocol other 
than IP, an address or identi?er associated with that other 
protocol may (but need not necessarily) be used instead. 
The FCP network manager 14 of the illustrated embodi 

ment is responsible for ?nding (or assigning) an IP identi?er 
for each component (or at least, for example, components that 
have native IP interfaces, e.g., gateways, storage subsystems 
and so forth) in FCP network 20. In the case of FCP compo 
nents that include support for Simple Network Management 
Protocol (SNMP), the PCP network manager 14 obtains an IP 
address from the Fabric Element management information 
base (MIB), in the case of switch-type components, or the 
Fiber Channel Management MIB, for other types of compo 
nents. The former is used in the case of switches or switching 
components; the latter, for components of other types. 

To the extent any of the components on FCP network 20 
have such MIBs, they can be queried for the associated IP 
addresses in any manner known in the art. One mechanism is 
the issuance of SNMP requests on a separate IP network (not 
shown) that couples the network manager 14 to those com 
ponents. Another mechanism is the use of agents to gather 
host-type and storage device-type status/con?guration infor 
mation in the manner of the “outband discovery” discussed in 
the aforementioned incorporated-by-reference application. 

For legacy and other FCP components that make up a large 
part, if not entirety, of many FCP networks 20 and that do not 
support the SNMP protocol nor have MIBs, the PCP network 
manager 14 can assign an IP address that is based on a unique 
and/or common identi?er, e.g., contained on the Device Iden 
ti?cation Page (83h) of the PCP component. In the illustrated 
embodiment, however, the manager 14 looks to the adminis 
trator for that IP address. This can be by reference to infor 
mation previously obtained by the manager 14 from the 
administrator at the time the component was installed in the 
fabric 20 or by subsequently (re)querying the administrator 
for such an address. IP addresses for each of the components 
in FCP network 20 can be stored by manager 14 with other 
status information for those components, e.g., in a persistent 
or other database maintained by the manager 20. 

Whether obtained from a MIB or from the administrator 
(or otherwise), the PCP manager 14 provides the IP address 
(or other IP identi?er) of each component in FCP network 20 
to the manager 12. This is typically provided, along with the 
PCP identi?er of each component and any other relevant 
status or identifying information, for example, in response to 
a refresh topology directive issued from the console 24 and/or 
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directly from the manager 12 itself (e. g., in connection With 
rebuilding any internal topology models). 

The IP manager 12 can utiliZe the aforementioned status 
and identifying information of each component of in FCP 
netWork 20 to generate topological and other displays of the 
components of that netWork in the conventional manner. Such 
displays can be generated concurrently With those represent 
ing the components of IP netWork 18 otherWise generated by 
the IP netWork manager 12 in the conventional manner, e. g., 
to provide a display of a single heterogeneous netWork. In 
these regards, it Will be appreciated that IP netWork manager 
12 and PCP netWork manager 14 can operate in the conven 
tional manner to discover the componentry of the respective 
netWorks (again, of course, With netWork manager 12 relying 
on netWork manager 14 for information discovered by the 
latter With respect to its respective netWork 20). 
As a consequence of inclusion, by FCP netWork manager 

14, of IP addresses (or other IP identi?ers) for each compo 
nent of netWork 20, the netWork manager 12 has additional 
display and/or management capabilities. Notably, referring 
by Way of example to FIG. 2A, the netWork manager can 
compare IP addresses of the components identi?ed by it in 
netWork 18 With those identi?ed by FCP manager 14 in net 
Work 20 in order to discern components shared by both net 
Work. Those components can be highlighted, e.g., by Way of 
color, brightness, text, icons or otherWise in composite topo 
logical displays generated by IP netWork manager of the 
combined netWork topologies. 
An example of this is shoWn in FIG. 2A. Depicted there is 

a display 26 of the type presented by netWork manager 12 on 
console 24 shoWing components 18a-18c as part of IP net 
Work 18, While showing components 20a-20b as part of PCP 
netWork 20. GateWay 22, Which is part of both netWork, is 
identi?ed as such by IP netWork manager 12, Which compares 
the IP address of that component as supplied by FCP netWork 
manager 14 With that discerned by IP manager 12 itself during 
its discovery of the componentry of IP netWork 18. A favor 
able comparison indicates that the component is one in the 
same and is accordingly highlighted in the display 26. 
Of course, the IP netWork manager 12 can make additional 

use of the capability to discern components shared by both 
netWorks 18, 20. For example, in a topological display of a 
single one of the netWorks 18 or 20, the netWork manager 12 
can respond to a user request (e.g., double-clicking or select 
ing of a highlighted component) to change to a topology 
display of the other netWork containing that element. As a 
consequence of this and other uses of the added capability that 
Will be evident to those skilled in the art, the IP netWork 
manager facilitates management of the heterogeneous net 
Work formed by netWorks 18, 20. 
As noted above, netWorks 18, 20 can be of other types and 

can operate under other protocols. In one such example, net 
Work 18 might be an FCP netWork and netWork 20 an IP 
netWork (i.e., just the opposite of the con?guration shoWn in 
the draWings and discussed above). In such an example, the 
manager of the PCP netWork (e.g., manager 12) could man 
age the IP netWork, e. g., via its netWork manger 14, by appli 
cation of the same mechanisms discussed above. Identi?ers 
other than IP addresses could be used, in such an example, to 
facilitate comparison of netWork components, e.g., for pur 
poses of determining Which components are shared betWeen 
them. 
As noted above, IP netWork manager 12 can discover the 

componentry of IP netWork 18 and to generate displays 
thereof in the conventional manner (With the added capability 
of highlighting components shared betWeen networks). Illus 
trated netWork manager 12 has the additional capability to 
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8 
discover and, for example, separately display iSCSI compo 
nents on the IP netWork. To this end, it uses the SNMP 
protocol to query the iSCSI MIB associated With each com 
ponent 18a-18c on that netWork to determine if (in addition to 
being an IP device) it is an iSCSI device, as indicated by an 
iSCSI instance number greater than Zero in the respective 
component’s MIB. If the querying this variable produces no 
response, or a value of Zero, the device is assumed not to be an 
iSCSI device. 
Components identi?ed as iSCSI devices in this manner can 

be displayed separately from the other components of net 
Work 18, e.g., in the manner of “smart set” items in a Net 
VieW® display. An example of this is presented in FIG. 2B, 
Which mirrors FIG. 2A except insofar as it shoWs components 
1811-1819 as part as iSCSI devices on netWork 18. 

Described above are improved systems for management of 
heterogeneous netWorks, e. g., netWorks formed from IP SAN 
and PCP SAN portions and/ or in Which an IP SAN includes 
both conventional IP and iSCSI devices. It Will be appreciated 
that the draWings and accompanying text describe only some 
embodiments of the invention, and that others incorporating 
modi?cations to those disclosed here fall Within the scope of 
the invention, of Which We claim: 
The invention claimed is: 
1. A digital data processing system for managing mixed 

protocol storage area: netWorks, the digital data processing 
system comprising: 

a ?rst component set, comprising one or more components 
coupled for communication With a ?rst netWork man 
ager via a ?rst protocol, the ?rst netWork manager man 
aging the one or more components and identifying each 
of the one or more components in the ?rst component set 
With an identi?er of a ?rst identi?er type, the identi?er 
being unique to that component under that protocol With 
respect to the other components in the ?rst component 
set, 

a second component set, comprising one or more compo 
nents coupled for communication With a second netWork 
manager via a second protocol, the second netWork man 
ager managing the one or more components and identi 
fying each of the one or more components in the second 
component set With an identi?er of a second identi?er 
type, the identi?er being unique to that component under 
the second protocol With respect to the other compo 
nents in the second set, Wherein the ?rst and second 
protocols differ, and 

the second netWork manager is coupled With the ?rst net 
Work manager and transmits to the ?rst netWork man 
ager information regarding at least one component in the 
second component set, Wherein the second netWork 
manager provides With the information an identi?er of 
the ?rst identi?er type for each of the components of the 
second component set for Which information is trans 
mitted by the second netWork manager, and 
for a common component that is common to the ?rst 

component set and the second component set, the 
second netWork manager transmits an identi?er of the 
?rst identi?er type that matches an identi?er of the 
?rst identi?er type used by the ?rst netWork manager 
to identify the common component. 

2. The digital data processing system of claim 1, Wherein 
the ?rst netWork manager facilitates management of compo 
nents of the second component set. 

3. The digital data processing system of claim 1, Wherein 
the ?rst netWork manager compares the identi?er provided 
With the information regarding the at least one component of 
the second component set With identi?ers of the components 
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in the ?rst components set to determine if the component of 
the second component set is also in the ?rst component set. 

4. The digital data processing system of claim 2, compris 
ing a console that is coupled with the ?rst network manager, 
the ?rst network manager generating a display for application 
to the console that represents one or more components of the 
second component set. 

5. The digital data processing system of claim 3, wherein 
the ?rst network manager generates the display to identify 
one or more components of the second component set that are 
also components of the ?rst component set. 

6. The digital data processing system of claim 1, wherein 
the ?rst protocol is an internet protocol (IP) and the second 
protocol is a ?ber channel protocol (PCP). 

7. The digital data processing system of claim 6, wherein 
the identi?ers of the ?rst identi?ers type are IP addresses and 
the identi?ers of the second identi?er type are FCP identi?ers. 

8. The digital data processing system of claim 1, wherein 
the components of the ?rst component set and the second 
component set comprise any of host devices and storage 
devices. 

9. The digital data processing system of claim 1, wherein at 
least one of the ?rst component set and the second component 
set comprises a storage area network. 

10. The digital data processing system of claim 9, wherein 
the ?rst component set comprises an IP storage area network 
and the second component set comprises an FCP storage area 
network. 

11. A heterogeneous networked digital data processing 
system comprising: 

a ?rst network comprising one or more components 
coupled for communication under a ?rst protocol, 

a second network comprising one or more components 
coupled for communication under a second protocol that 
differs from the ?rst protocol, 

a ?rst network manager coupled to the ?rst network, the 
?rst network manager managing the one or more com 
ponents of the ?rst network and identifying one or more 
components of the ?rst network with identi?ers compat 
ible with the ?rst network, 

a second network manager coupled to the ?rst network 
manager and to the second network, the second network 
manager 

managing the one or more components of the second 

network, 
identifying one or more components of the second net 
work with identi?ers compatible with the ?rst net 
work, 

identifying a common component that is common to the 
?rst network and to the second network and assigning 
the common component an identi?er that is the same 
as an identi?er used by the ?rst network manager to 
identify the common component within the ?rst net 
work, 

transmitting information to the ?rst network manager 
regarding at least one component of the second net 
work, and 

transmitting to the ?rst network manager, along with the 
information, the associated component identi?ers 
which are compatible with the ?rst network, and 

the ?rst network manager identifying from the transmitted 
information and identi?ers from the second network 
manager one or more common components on the sec 

ond network that are also on the ?rst network. 
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12. A heterogeneous networked digital data processing 

system according to claim 11, wherein the ?rst protocol is an 
internet protocol (IP) and the second protocol is a ?ber chan 
nel protocol (PCP). 

13. A heterogeneous networked digital data processing 
system according to claim 12, wherein the ?rst network man 
ager identi?es each component in the ?rst network with an IP 
address and the second network manager identi?es each com 
ponent in the second network with an FCP identi?er and a 
corresponding IP address. 

14. A heterogeneous networked digital data processing 
system according to claim 13, wherein the ?rst network man 
ager facilitates management of components of the second 
network. 

15. A heterogeneous networked digital data processing 
system according to claim 13, wherein the ?rst network man 
ager compares the IP address provided with the information 
from the second network manager regarding a component of 
the second network to determine if the component is also in 
the ?rst network. 

16. A heterogeneous networked digital data processing 
system according to claim 15, comprising 

a console that is coupled to the ?rst network manager, 
the ?rst network manager generating a display for applica 

tion to the console that includes one or more components 
of the second network. 

17. A heterogeneous networked digital data processing 
system according to claim 16, the further improvement 
wherein the ?rst network manager generates the display to 
identify one or more components of the second set that are 
also components of the ?rst set. 

18. A heterogeneous networked digital data processing 
system comprising: 

a ?rst network comprising one or more components 
coupled for communication under a ?rst protocol, 

a second network comprising one or more components 
coupled for communication under a second protocol that 
differs from the ?rst protocol, 

a ?rst network manager coupled to the ?rst network, the 
?rst network manager managing the one or more com 
ponents of the ?rst network and identifying the one or 
more components of the ?rst network using identi?ers of 
a ?rst identi?er type, each identi?er being compatible 
with the ?rst protocol and being unique to each of the 
one or more components of the ?rst network, 
the ?rst network manager communicating with the one 

or more components on the ?rst network using the 
identi?ers of the ?rst identi?er type and the ?rst pro 
tocol, 

a second network manager coupled to the second network 
and identifying the one or more components of the sec 
ond network using identi?ers of a second identi?er type, 
the second network manager managing the one or more 
components of the second network, each identi?er of the 
second identi?er type being compatible with the second 
protocol and being unique to each of the one or more 
components of the second network and communicating 
with the one or more components on the second network 
using the identi?ers of the second type and the second 
protocol, 

the second network manager coupled to the ?rst network 
manager transmitting to the ?rst network manager infor 
mation regarding at least one component of the second 
network to the ?rst network manager, the second net 
work manager providing with the information an iden 
ti?er of the ?rst identi?er type for the least one compo 
nent of the second network, and wherein the second 
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network manager provides an identi?er for a common 
component, that is common to the ?rst component set 
and to the second component set, that matches an iden 
ti?er of the common component in the ?rst network, and 

the ?rst netWork manager identifying, from the transmitted 
information and associated identi?ers, one or more com 

mon components that are on the second netWork and also 
on the ?rst netWork. 

19. A heterogeneous netWorked digital data processing 
system according to claim 18, Wherein the ?rst protocol is an 
internet protocol (IP) and the second protocol is a ?ber chan 
nel protocol (PCP). 

20. A heterogeneous netWorked digital data processing 
system according to claim 19, Wherein the identi?ers of the 
?rst identi?er type are IP addresses and the identi?ers of the 
second identi?er type are FCP identi?ers. 

21. A heterogeneous netWorked digital data processing 
system according to claim 20, Wherein the ?rst netWork man 
ager manages components of the second netWork. 

22. A heterogeneous netWorked digital data processing 
system according to claim 20, Wherein the ?rst netWork man 
ager compares the identi?er of the ?rst type provided With 

20 

12 
information regarding a component of the second netWork to 
determine if a component of the second set is also in the ?rst 
netWork. 

23. A heterogeneous netWorked digital data processing 
system according to claim 22, comprising 

a console that is coupled With the ?rst netWork manager, 
the ?rst netWork manager generating a display for applica 

tion to the console that represents one or more compo 
nents on the second netWork. 

24. A heterogeneous netWorked digital data processing 
system according to claim 23, the further improvement 
Wherein the ?rst netWork manager generates the display to 
identify one or more components of the second netWork that 
are also components of the ?rst netWork. 

25. A heterogeneous netWorked digital data processing 
system according to claim 23, Wherein the ?rst netWork man 
ager generates the display to include one or more components 
of the ?rst netWork. 

26. A heterogeneous netWorked digital data processing 
system according to claim 23, Wherein the ?rst netWork man 
ager generates the display to identify components on the ?rst 
netWork that are iSCSl components. 

* * * * * 


